Mechanism of free fatty acid effects on hepatocyte insulin receptor binding and processing.
We determined whether the palmitate effects on hepatocyte insulin receptor binding and post-receptor trafficking were mediated by accelerated mitochondrial beta-oxidation or accumulation of intracellular fatty acyl-CoA derivatives and possibly protein acylation. Preincubation of hepatocytes with moderate concentrations of palmitate (0.5 mM) resulted in a 23% decline in cell-surface binding and proportional decreases in receptor-mediated insulin internalization and degradation. Brief pretreatment of hepatocytes with the carnitine palmityltransferase-I inhibitor, methyl palmoxirate (MP), prevented 70% of the palmitate effects. At higher palmitate concentrations (2.0 mM), cell-surface binding was reduced by 34%, whereas internalization of the receptor complex was reduced by 78%. These effects were only partially prevented by MP pretreatment. Receptor-mediated insulin degradation increased by 34% and was uninfluenced by MP pretreatment. Octanoate, which is rapidly shunted into mitochondrial oxidation, produced a dose-dependent reduction in insulin binding, with proportional decreases in internalization and degradation. Similarly preincubation with 2.0 mM oleate, which, unlike palmitate, is not known to produce protein acylation, resulted in proportional decreases in insulin receptor binding and receptor-mediated internalization and degradation. High concentrations of octanoate or oleate (2.0 mM) did not reproduce the additive post-receptor effects of palmitate. We conclude that the receptor and post-receptor effects of moderate palmitate concentrations are closely linked to accelerated fatty acid oxidation. The post-receptor effects observed at higher concentrations involve other mechanisms, possibly relating to intracellular levels of palmityl-CoA derivatives.